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Description 

The present invention refers to a method for the 
improvement of neuronal regeneration, a medicament 
for the improvement of neuronal regeneration and use 
of an inhibitor substance. 

Injury to adult mammalian CNS fiber tracts leads to 
the formation of a lesion scar consisting of a convoluted 
fringe of astroglial processes lined by a basal mem- 
brane (BM). This lesion scar is implicated as a major 
extrinsic constraint to effective axon regeneration in 
brain and spinal cord (1 - 4). While the dense astrocytic 
network is a permissive substrate for axon growth (5, 6), 
the presence of BM has been hypothesized as a crucial 
impediment for regeneration (7). However, experimental 
evidence was not shown. To the contrary, when the BM 
formed after a lesion of neuronal tissue was removed 
(24), no improved regeneration could be reproducibly 
monitored (25). Therefore, it is still of great importance 
to have a method for improving regeneration of injured 
neurons. 

Surprisingly, improvement of regeneration of neuro- 
nal tissue after lesion is achieved by a method of the 
present invention. 

According to the method of the invention improved 
regeneration of injured neuronal tissue is achieved by 
prevention or inhibition of basal membrane formation 
induced by a lesion of neuronal tissue. 

The basal membrane is a structure which is com- 
posed of different elements. Elements of the basal 
membrane are collagen IV, laminin, entactin (Nidogen) 
accessory substances. The assembly of the elements 
to the basal membrane is performed by enzymes which 
may be assisted by cofactors. 

Preferably, the formation of the basal membrane is 
prevented or inhibited by applying an inhibitor sub- 
stance of the synthesis of basal membrane building ele- 
ments, or the assembly of basal membrane building 
elements, or both the synthesis of basal membrane 
building elements and the assembly of basal membrane 
building elements to a body in need thereof. The build- 
ing elements of the basal membrane are in particular 
those which are involved with the formation of the basal 
membrane, for instance molecular structures building 
up the basal membrane, such as monomeric com- 
pounds, accessory substances, substances for the 
assembly of the components of the basal membrane 
and the like. 

In particular, the basal membrane building ele- 
ments are selected from the group consisting of colla- 
gen IV, laminin, entactin, accessory substances for 
proper function, or the assembly of the basal mem- 
brane, or both the proper function and the assembly of 
the basal membrane. 

An inhibitor substance of the invention is capable of 
preventing or inhibiting the formation of the basal mem- 
brane and/ or is interfering with the assembly process of 
the basal membrane. Preferably, the inhibitor substance 



is selected from the group consisting of antibodies 
against collagen IV, laminin, entactin, accessory sub- 
stances for proper function, or the assembly of the basal 
membrane; Fe-chelating agents; inhibitors of amino 

5 acids hydroxylases, such as prolyl -4-hydroxylase, 
lysine-hydroxylase; 2-oxoglutarate competitors; anti- 
sense nucleotides or nucleotide analogs which are able 
to prevent or inhibit the expression of basal membrane 
building elements, and the like. 

10 According to the invention can further be used 
those inhibitor substances which are selected from the 
group consisting of N-oxaloglycine; Zn salts; pyridine 
derivatives, such as 5-arylcarbonyamino- or 5-arylcar- 
bamoyl- derivatives, 2-carboxylate, 2,5 dicarboxylate, 

is their ethyl esters or ethyl amides or -5-acyl sulfona- 
mides, 2,4 dicarboxylate, their ethyl esters or ethyla- 
mides, or dimethoxyethylamides; 3,4 bipyridine, such as 
5 amino-6-(1H)-one, 1,6-dihydro-2-methyl-6-oxo-5-car- 
bonitril; 2,2 , -bipyridine, such as 5.5'-dicarboxylic acid or 

20 its pharmaceutical^ acceptable salts, 4,4'-dicarboxylic 
acid ethyl ester or ethyl amide; 3,4'-dihydroxybenzoate, 
such as the diethyl ester; proline and its structural and 
functional analoges; p-aminopropionitrile; desferox- 
amine; anthracyclines; 2,7,8-trihydroxy anthraquinones, 

25 fibrostatin-C; coumalic acid or its pharmaceutical^ 
acceptable salts; 5-oxaproline,0-lactam antibiotics. 

In a preferred embodiment of the present invention 
the inhibitor substance(s) are applied in combination 
with one or more substances being capable of stimulat- 

30 ing neuronal growth. Such neuronal growth stimulating 
substances are neurotrophic growth factors of the neu- 
rotrophin family and other growth factor families such as 
fibroblast growth factors, insulin and insulin-like growth 
factors, as well as epidermal growth factor, ciliary neu- 

35 ronotrophic growth factor (CNTF), glial cell-derived 
growth factor (GDNF), cytokines, neurotrophic prote- 
oglycans and glycosaminoglycans. 

According to the invention it is preferred to locally 
apply the inhibitor substances in the neuronal tissue, 

40 intraventricular^, or systemically, in particular orally or 
intravenously. 

The concentration of the inhibitor substance varies 
in view of the chemical nature. For example, antisense 
inhibitor substances may have more specific effects so 

45 that lesser amounts can be applied. 

Typically, the inhibitor substance is applied in therapeu- 
tically effective amounts, such as 1 ng/kg to 1 mg/kg 
body weight, when low molecular compounds such as 
bipyr idyl -derivatives are applied. 

so The invention also provides a medicament for the 
improvement of neuronal regeneration comprising a 
therapeutically effective amount of an inhibitor sub 1 
stance which is capable of prevention or inhibition of 
basal membrane formation induced by a lesion of neu- 

55 ronal tissue. Appropriate inhibitor substances are 
described hereinabove. The medicament may further 
comprise carrier substances or adjuvants in order to 
facilitate an appropriate application. The medicament 
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may further comprise substances which are capable of 
stimulating neuronal growth. 

The inhibitor substances which are capable of pre- 
vention or inhibition of basal membrane formation 
induced by a lesion of neuronal tissue can be used for 
the manufacturing of a medicament of the invention. 

Fig.1: 

Expression of collagen IV and axonal sprouting 
after transection of the postcommissural fornix in 
untreated animals (b-d) and after injection of anti- 
Coll IV (e) or DPY (f) at two weeks postsurgery. a, 
Sagittal view of the adult rat brain showing the 
course of the fornix and the location of the transec- 
tion site. Marked deposition of collagen IV in the 
lesion site (arrow) and proximal stump (P) of an 
untreated animal at low (b) and high magnification 
(c). Note, the fine structure and the spatial orienta- 
tion of collagen IV deposits perpendicular to the tra- 
jectory of the tract, d, In untreated animals 
regrowing fornix axons stop sharply at the lesion 
site (arrow). Collagen IV deposition is markedly 
reduced in the lesion site after anti-Coil IV (e) or 
DPY injection (f). Scale bars, 100 ^m. 

Fig. 2: Regeneration of transected fornix fibers 
across the lesion site in rats treated with anti-Coil IV 
(a, c, e) or DPY (b, d, f) at 6 weeks postsurgery. 
Sagittal serial sec tions reacted for NF-immunohis- 
tochemistry show that in both experimental groups 
fibers traverse the former lesion site (arrows) (c, d) 
and elongate within the distal stump (e, f) up to the 
mammiliary body (MB). Scale bars, 100 um. 

Fig. 3: Recovery of structural features of the regen- 
erating fornix tract, a, b Anterograde tracing with 
biocytin of an anti-Coil IV treated animal at 6 weeks 
postsurgery reveals the large number of regenerat- 
ing axons (a), their elongation within the former 
pathway (a) and their fine varicose mor phology (b). 
c P Large WGA-HRP-filled axon (arrowhead) in the 
mammiliary body surrounded by compact myelin 
(arrows), d, e Electron micrographs of arttero- 
gradely WGA-HRP-labeled presynaptic terminals 
(arrowheads) in the mammiliary body at 6 weeks 
after anti-Coil IV treatment. Scale bars, 100 ^m (a). 
50 (im (b), 0.1 |im (c), 0.5 |im (d), 1 ^m (e). 

Fig. 4: Electrophysiological properties of fornix fib- 
ers in unlesioned rats and lesioned/injected ani- 
mals with regeneration, a, Schematic illustration 
showing the location of the stimulating (S) and 
recording (R) electrode at various conditions, b, 
Characteristic recordings of extracellular action 
potentials in a sagittal slice prepared from an ani- 
mal with regeneration. Recordings were obtained 
under conditions as illustrated in a. Application of 
Tetrodotoxin (TTX) blocks the stimulus-evoked 



response. The net action potential is shown in trace 
5. c and d, Distribution of conduction velocity and 
action potential response amplitude in unlesioned 
and lesioned/injected animals with regeneration. 

5 

The mechanically transected postcommissural for- 
nix of the adult rat, a unidirectional and well-character- 
ized fiber tract (8,9), was used to determine whether 
specific biochemical or immunochemical modulation of 

w BM formation would provide a means to stimulate axon 
regeneration. Here we report that lesion- induced BM 
deposition can be significantly reduced by local injection 
of anti-collagen IV antibodies or <x,a dipyridyl, an inhibi- 
tor of collagen triple helix formation and synthesis. 

is Reducing the collagen network allowed massive axon 
elongation across the lesion site. The regenerating for- 
nix fibers followed the original pathway, reinnervated 
their appropriate target, the mammiliary body, were 
remyelinated and attained nearly normal conduction 

20 properties, on failure of adult mammalian CNS axons 
we examined its spatio-temporal distribution pattern 
after penetrant CNS lesion and determined whether its 
remodelling allows structural and functional regenera- 
tion of a transected CNS fiber tract. 

25 The left postcommissural fornix was stereotactically 
transected in adult Wistar rats Fig. 1a) and the postfe- 
sion deposition of BM was analyzed using antibodies 
against collagen IV (Coll IV) and laminin (LN), the major 
and unique components of BM (10,11). By the end of 

30 the second week after lesion the center of the wound 
was filled by Coll IV- and LN-rich BM (Fig. 1b. c). These 
newly formed BM were either arranged in long continu- 
ous layers or associated with numerous blood vessels. 
Within the center of the wound the BM layers formed a 

35 parallel array aligned perpendicular to the course of the 
fiber tract (Fig. 1b, c). In the vicinity of the transected 
stumps, however, BM layers were deposited as hook- 
like turns extending along the longitudinal tract axis for 
about 200 urn into the fornix stumps (Fig. 1 c). In parallel 

40 with the deposition of the BM, sprouting axons in the 
proximal stump reached the lesion site. They failed to 
cross or bypass it but stopped growing at the wound 
border at about 2 weeks after lesion (Fig. 1d). The spa- 
tio-temporal coincidence of BM formation with the 

45 abrupt axonal growth arrest at the tract-lesion border 
strongly suggests that the newly formed perpendicular 
layers of BM could be a physical impediment for regen- 
erating axons. 

In an effort to modulate postlesion BM deposition, 

so either polyclonal antibodies against collagen IV (anti- 
Coll IV; n=14) or the iron chelator a, a'-dipyridyl (DPY; 
n=9) were injected locally into the lesion center immedi- 
ately after transection DPY is a competitive inhibitor of 
prolyl 4-hydroxylase (12) and has been shown to pre- 
ss vent collagen triple helix formation (1 2), which results in 
feedback inhibition of procollagen synthesis (13) and 
enhanced procollagen degradation (14). Control ani- 
mals received a PBS injection (n=9) or were sham oper- 
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ated (n=3). Basal membrane formation was studied in 
response to antibody and drug treatment using immu- 
nohistochemical methods. Animals receiving a single 
injection of anti-Coil IV (80-160 ng) or DPY (1.6-16 
nmol) showed a massive and specific reduction in Coll- 
immunopositive laminae and blood vessels in the lesion 
center and the fornix stumps at all examined survival 
time points. At 2 weeks after lesion+injection only a very 
small number of Coll-immunreactive structures perpen- 
dicular to the tract course had developed (Fig. 1e, f). 
Control animals, however, exhibited dense BM deposi- 
tion as previously described for lesion only animals. The 
applied substances reduced the deposition of BM at the 
lesion site but did not affect the number or the distribu- 
tion of vascular BM in the surrounding neuropil. There- 
fore, we conclude that the lesion-induced EM formation 
can be specifically reduced by immediate application of 
either anti-Coil IV antibodies or DPY 

To determine whether reduction of BM deposition 
would permit regeneration of transected axons across 
the lesion site, we studied the elongation of fornix axons 
after anti-Coil IV or DPY treatment using immunocyto- 
chemical staining. While sprouting fornix fibers in con- 
trol animals ceased growing at the proximal stump- 
lesion interface (Fig. 1d) large numbers of axons 
entered and traversed the lesion center between 2 and 
4 weeks after lesion+injection in those animals receiv- 
ing anti-Coil IV (n= 1 1) (Fig. 2 a, c, e) or DPY treatment 
(n= 6) (Fig. 2 b, d, f). Most regenerating axons formed a 
loop over the lesion site, entered the distal stump and 
continued in a parallel bundle of fine and beaded axons 
within their previous pathway (Fig. 3a, b). They reached 
their appropriate target, the mammillary body, at about 
4-6 weeks postsurgery. Anterograde tracing with WGA- 
HRP into the subiculum, the origin of the fornix (not 
shown), or biocytin application into the proximal fornix 
stump (Fig. 3a) provided proof, that the vast majority of 
fibers emerge from the formerly transected fornix tract. 
All regenerating fornix axons remained within their orig- 
inal pathway and did not invade the surrounding 
neuropil. The present results demonstrate that the fail- 
ure of postcommissural fornix regeneration in rat brain, 
in fact, depends upon the formation of an axon growth- 
inhibiting BM at the lesion site that is oriented perpen- 
dicular to the tract course. Reduction of BM deposition 
seems to be a prerequisite but also a sufficient condition 
for the transected axons to regenerate across the lesion 
site. 

Further preferred embodiments for restitution of 
functional circuitry after traumatic CNS lesion are the 
remyeli nation of regenerated fibers, the re-establish- 
ment of synaptic connections with the appropriate tar- 
get and the restoration of normal conduction properties. 
Structural and functional properties of the regenerating 
axons were investigated using immunohistochemical, 
morphological and electrophysiological methods. 
Immunohistochemistry with an antibody against myelin 
basic protein demonstrated the remyelination of regen- 



erated fornix axons along their entire length as early as 
4 weeks after surgery (data not shown). This observa- 
tion was confir med by ultrastructural analysis of anter- 
ogradely WGA-HRP labeled axons in the distal stump 

5 which showed clear evidence of compact myelin sheath 
formation (Fig. 3c). In addition, ultrastructural studies 
provided evidence for the reestablish ment of synaptic 
connections of regenerating axons within the mammil- 
lary body. Tracer reaction product was identified in pre- 

7a synaptic profiles with round vesicles that formed 
asymmetric synaptic junctions at unlabeled dendrites 
(Fig. 3d, e). The ultrastructural features of the labelled 
presynaptic profiles correspond to those described for 
the RA-type (round, asymmetric) of synaptic terminal, 

is which is considered to be of subicular origin (8). The 
electrophysiological properties of regenerated fibers 
were studied using extracellular in vitro recording tech- 
niques applied to sagittal brain slices (400 urn) of 8 
unlesioned rats and 4 treated animals showing regener- 

20 ated fiber tracts. In unlesioned animals electrical stimu- 
lation of the fornix fibers elicited an extracellular action 
potential with an amplitude of 1 .02 ± 0. 1 4 mV and a con- 
duction velocity of 0.48 ± 0.05 m/s (mean ± SEM, n=16, 
Fig. 4b-d). This axonal conduction velocity corresponds 

25 well to previously reported measurements (about 0.5 
m/s for hippocampal Schaffer collaterals (15). Similar 
values for action potential amplitude and conduction 
velocity (1.12 ± 0.21 mV, 0.46 ± 0.1 m/s, n=5) were 
obtained in regenerating animals when the stimulating 

30 (S) and the recording (R) electrodes were positioned 
proximally to the lesion site (see S1 and R1 in Fig. 4a). 
In the latter animals, functionally intact fibers showing 
normal extracellular action potential amplitude and con- 
duction velocity could also be demonstrated across (S3 

35 and R3 in Fig. 4a; 0.8 ± 0.29 mV, 0.54 ± 0.14 m/s, n=3) 
and distal to the lesion site (S2 and R2 in Fig. 4a; 0.91 
± 0.24 mV, 0.43 ± 0.06 m/s, n=4) (Fig. 4c, d). In all ani- 
mals, the stimulus-evoked extracellular responses were 
blocked by Tetrodotoxin, confirming their nature as Na+- 

40 dependent action potentials (Fig. 4b). From these data 
we conclude that the reorganization of the fornix tract is 
accompanied by structural and functional recovery of 
the regenerated axons. 

Our results demonstrate that structural and func- 

45 tional restoration of lesioned mature fornix pathway can 
be achieved by reduction of BM formation in the lesion 
site. Data described here underscore the importance of 
extrinsic determinants in axonal regeneration but also 
demonstrates that once the axons have crossed the 

so lesion scar other potential extrinsic regeneration con- 
straints, like CNS myelin and oligodendrocytes (9,16- 
18), dense astrogliosis (6) and sulfated proteoglycans 
(19,20), do not impede their progress. The results fur- 
ther indicate that similar to other CNS circuits (21,22), 

55 fornix axons have an innate potential for regeneration 
and self -organization. These results give rise to new 
and promising concepts for therapeutic strategies that 
might contribute to the reduction of neurological deficits 
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after CNS lesions. 

The following examples are intended for further 
illustration of the invention but are not limiting. 

Surgery. The left postcommissural fornix of 42 Wis- 
tar rats (180-210g) was transected stereotactically at a 5 
distance of about 1 mm proximal to the target, the mam- 
millary body, using a Scouten wire knife as described 
previously (9). The completeness of transection was 
confirmed by serial reconstruction of the lesion site for 
each of the animals. Immediately after transection ani- 
mals received a topical application (1 .6 *d) of either pol- 
yclonal antibodies against collagen IV (anti-Coil IV, 
Biogenex, 50-100 jig/ml, n=14) or the iron chelator a. a'- 
dipyridyl (DPY, 1-10 mM, n=9). Substances were pres- 
sure injected (injection time 10 min) directly into the 
lesion site via a micropipette coupled to a microsyringe. 
Controls received equal amounts of phosphate-buffered 
saline (n=9) or sham operation (n=3). 

Anterograde tracing was performed for analysis of 
fiber course, ultrastructural morphology and target rein- 
nervation. After a survival time of 6 weeks, anti-Coil IV- 
treated animals (n=4) received two injections of a 2% 
(w/v) solution of wheat-germ-agglutinin-HRP (WGA- 
HRP) into the left subicular complex (dorsal and caudal 
pole). Rats were perfused 3 days later with 2% parafor- 
maldehyde and 2% glutarakJehyde in 0.1 M phosphate 
buffer. Vibratome sections were reacted for WGA-HRP 
using tetramethylbenzidine as substrate (23). 

Electron microscopy. For ultrastructural analysis 
vibratome sections of anti-Coil IV-treated animals were 
reacted for WGA-HRP, immersed for 12h in 1% osmium 
tetroxide and embedded in epon. Ultrathin sections 
were examined using a Hitachi H600 electron micro- 
scope. 

Immunohistochemical staining. After a survival 
time of 4 days (d), 6d, 2 weeks (w), 4w and 6w after sur- 
gery brains were removed, frozen in isopentan (-50/- 
60°C) and cut into serial sagittal 10 tim thick sections. 
Sections were fixed with acetone (-20°C), preincubated 
in 3% H202 (v/v) in methanol to block endogeneous 
peroxidase, followed by PBS containing 3% (v/v) normal 
horse or normal goat serum to reduce unspecific stain- 
ing and then incubated with one of the following primary 
antibodies: polyclonal anti-collagen IV (anti-Coil IV, Bio- 
genex, 1:3), polyclonal anti-laminin (anti-LN, Biogenex, 
1:5) or monoclonal cocktail against phosphorylated 
neurofilaments (anti-NF, Affinity, 1 :800). Following, avid- 
inbiotin-peroxidase complex staining (Vector Labs) was 
done using standard procedures. For evaluation of 
remyelination brains were fixed with 4% paraformalde- 
hyde, paraffinized, cut into 3-um thick serial sagittal sec- 
tions, deparaff inized and incubated as described above 
with a polyclonal anti-myelin basic protein (anti-MBP, 
Biogenex, 1 :2) or anti-NF as primary antibodies. Specif- 
icity of the stainings was confirmed by omission of the 
primary antibody. 

Electrophysiology and biocytin injections. Sag- 
ittal slices of 400 \xm thickness were cut on a vibratome 



and maintained at 34-35°C in an interface-type record- 
ing chamber. Artificial cerebrospinal fluid (ACSF) con- 
sisted of (in mM) 124 NaCI, 3 KCI, 1.25 NaH2P04, 1.8 
MgS04, 1.6 CaCI2, 26 NaHC03 and 10 glucose with a 
pH of 7.4 when saturated with 95% 02 - 5% C02. Stim- 
uli: 100 lis, 5-20 V were delivered via a bipolar tungsten 
electrode. Extracellular action potentials were regis- 
tered with a recording electrode (3-5 MW) located in the 
middle of the postcommissural fornix. Tetrodotoxin 
(TTX, Sigma) was applied locally in a concentration of 
10 jiM (dissolved in ACSF) with a broken micropipette 
placed on the slice surface near the recording site. 
Injections of a small biocytin (Sigma) crystal into the for- 
nix were performed with a miniature needle. After an 
incubation period of 8-10 h in the interface chamber, 
slices were fixed in 4 % paraformaldehyde, resectioned 
and reacted with ABC peroxidase reagent (Vector 
Labs). 
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Claims 

1 . A method for the improvement of neuronal regener- 45 
ation by prevention or inhibition of basal membrane 
formation induced by a lesion of neuronal tissue. 

2. The method according to claim 1 , wherein the for- 
mation of the basal membrane is prevented or so 
inhibited by applying an inhibitor substance of the 
synthesis of basal membrane building elements, or 
the assembly of basal membrane building ele- 
ments, or both the synthesis of basal membrane 
building elements and the assembly of basal mem- 55 
brane building elements to a body in need thereof. 

3. The method of claim 2, wherein the basal mem- 



10 

brane building elements are selected from the 
group consisting of collagen IV, laminin, entactin, 
accessory substances for proper function, or the 
assembly of the basal membrane, or both the 
proper function and the assembly of the basal 
membrane. 

4. The method of claims 2 and/or 3, wherein the inhib- 
itor substance is selected from the group consisting 
of antibodies against collagen IV, laminin, entactin, 
accessory substances for proper function, or the 
assem biy of the basal membrane; Fe-chelating 
agents; inhibi tors of amino acids hydroxylases, 
such as prolyl-4-hydroxylase, lysine-hydroxylase; 
2-oxoglutarate competitors; antisense oligo nucle- 
otides or oligo nucleotide analogs; and the like. 

5. The method of claim 4, wherein the inhibitor sub- 
stance is selected from the group consisting of N- 
oxaloglycine; Zn salts; pyridine derivatives, such as 
5-arylcarbony-amino- or 5-arylcarbamoyl-deriva- 
tives, 2-carboxylate, 2,5 dicarboxylate, their ethyl 
esters or ethyl amides or -5-acyl sulfonamides, 2,4 
dicarboxylate, their ethyl esters or ethylamides, or 
dimethoxyethylamides; S^-bipyridine, such as 5 
amino-6-(1 H)-one, 1 ,6<lihydro-2-methyl-6-oxo-5- 
carbonitril; 2,2'-bipyridine, such as 5,5'-dicarboxylic 
acid or its pharmaceutical^ acceptable salts, 4,4'- 
dicarboxylic acid ethyl ester or ethyl amide; 3,4'- 
dihydroxybenzoate, such as the diethyl ester; pro- 
line and its structural and functional analoges; p- 
aminopropionitrile; desferrioxamine; anthracy- 
clines; 2,7,8-trihydroxy anthraquinones, fibrostatin- 
C; coumalic acid or its pharmaceutical^ acceptable 
salts; 5-oxaproline.p-lactam antibiotics. 

6. Hie method according to any one of the preceding 
claims, wherein the inhibitor substance(s) are 
applied in combination with substance being capa- 
ble of stimulating neuronal growth. 

7. The method according to any one of the preceding 
claims, wherein the inhibitor substances are 
applied locally in the neuronal tissue, intraverrtricu- 
larly, or systemically. 

8. The method according to any one of the preceding 
claims, wherein the inhibitor substance is applied 
orally or intravenously. 

9. The method according to any one of the preceding 
claims, wherein the inhibitor substance is applied in 
therapeutically effective amounts, such as 1 ng/kg 
to 1 mg/kg body weight. 

10. A medicament for the improvement of neuronal 
regeneration comprising a therapeutically effective 
amount of an inhibitor substance which is capable 
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of prevention or inhibition of basal membrane for- 
mation induced by a lesion of neuronal tissue. 

11. Use of an inhibitor substance which is capable of 
prevention or inhibition of basal membrane forma- 
tion induced by a lesion of neuronal tissue for the 
manufacturing of a medicament according to claim 
10. 
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